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[57] ABSTRACT 
A fraction collector includes a base unit and a turntable 
rotatably mounted on the base unit for supporting a 
plurality of collection tubes. The upper horizontal sur 
face of the base unit includes a receptacle which is 
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FRACTION COLLECTOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to the ?eld of 

liquid collection and containment, and more particu 
larly to a system for sequentially collecting discrete 
liquid samples in collection tubes. 

Fraction collectors are devices intended for collect 
ing liquid samples originating from a slow ?owing 
source, such as a chromatography column, where the 
composition of the liquid varies over time. Generally, 
fraction collectors will include a support surface capa 
ble of holding a plurality of separate collection tubes 
and a dispensing head capable of selectively directing 
the liquid sample to individual collection tubes. In this 
way, discrete liquid fractions of the sample may be 
collected in separate tubes for later analysis or use. 

Fraction collectors may be broadly categorized into 
two groups. In the ?rst group, the collection tubes are 
arranged in a generally rectangular array and the dis 
pensing head is manipulated to selective feed the indi 
vidual collection tubes. In the second group, the collec 
tion tubes are arranged in a spiral pattern and mounted 
on a generally circular turntable. The turntable is ro 
tated as the dispensing head is moved radially in order 
to follow the spiral pattern and track the individual 
collection tubes. The present invention is primarily 
concerned with this latter group of fraction collectors. 

Fraction collectors employing rotatable turntables 
have proved to be both reliable and economical, but 
also suffer from several disadvantages. First, most such 
fraction collectors have inadequate or no provision for 
disposing of waste liquid (i.e., liquid which is not de 
sired to be collected) flowing from the dispensing head. 
The most common approach for handling waste streams 
has been to ?ll empty collection tubes, but that ap 
proach is an inefficient use of the fraction collector’s 
capacity. Moreover, in the case of very large waste 
volumes, two or more tubes might be required to collect 
the entire waste. Second, in previous designs, the frac 
tion collector turntables have usually not been enclosed. 
Thus, liquid which inadvertently misses the intended 
collection tube will be lost from the system and usually 
?ow or splash'onto the laboratory bench. The situation 
is not only messy, but might even be hazardous under 
certain circumstances. Third, the turntables in such 
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systems are not always conveniently replaceable. While ' 
it would be frequently desirable to remove the turntable 
with the full complement of collection tubes in place, 
many systems anticipate that the collection tubes will be 
transferred individually to a second holding rack. Even 
in those systems which allow for removal and replace 
ment of the turntable, it is frequently necessary to move 
the displacement head, which requires careful realign 
ment when the system is placed back in use. 

It would therefore be desirable to provide fraction 
collectors of the rotatable turntable-type which are 
capable of disposing of incoming waste streams without 
having to fill collection tubes which might otherwise be 
used for collecting desired sample fractions. It would be 
particularly desirable if the fraction collector could 
handle virtually unlimited volumes of waste, even at 
very high flow rates. Additionally, it would be desirable 
if the fraction collector allowed for convenient removal 

60 

65 

2 
and replacement of the turntable, with a simpli?ed 
mechanism for realigning the dispensing head. 

2. Description of the Background Art 
U.S. Pat. No. 3,004,567, describes a fraction collector 

comprising an open turntable capable of holding a plu 
rality of tubes in a spiral pattern. The turntable is incre 
mentally rotated by a gear mechanism which mates 
with a disc having a hole pattern corresponding to the 
tube pattern. The collector suffers from several draw 
backs, including a lack of waste drainage capability, a 
drain tube support arm which must be realigned every 
time the turntable is replaced, and an external drive 
motor and gear assembly which increases the area occu 
pied by the device. The Cygnet® fraction collector, 
available from ISCO, Inc., Lincoln, Nebr. 68505, is 
constructed similarly to the design disclosed in U.S. Pat. 
No. 3,004,567. U.S. Pat. No. 3,945,412, describes a frac 
tion collector including an enclosed turntable capable of 
holding a plurality of tubes in a spiral pattern. A drop 
head is coupled to a cam rail on the bottom of the turn 
table so that the drop head can track the spirally 
arranged tubes as the turntable is rotated. No provision 
is made for draining waste from the feed source to the 
turntable. U.S. Pat. No. 4,495,975, describes a fraction 
collector having a spiral turntable and a pivotable drop 
head which moves inward as the turntable is rotated. 
U.S. Pat. No. 4,171,715, describes a fraction collector 
having a spiral turntable, where the turntable is simulta 
neously rotated and shifted horizontally to pass tubes 
past a ?xed drop head location. 

SUMMARY OF THE INVENTION 

According to the present invention, a fraction collec 
tor includes a base unit and a rotatable turntable 
mounted on the base unit, which turntable is capable of 
holding a plurality of vertical collection tubes arranged 
in a generally spiral pattern. The turntable is enclosed to 
form a collection cavity which includes a drain port 
near at its center of rotation. The top surface of the base 
unit de?nes a receptacle which also includes a drain 
port. Thus, by mounting the turntable over the base unit 
so that the drain port in the turntable is generally 
aligned with the drain port in the receptacle, ?uid 
which is directed into the collection cavity will ?rst 
drain from the turntable to the receptacle and thereafter 
through the drain port in the receptacle to a sink or 
other disposal location. In this way, virtually unlimited 
quantities of intentional or unintentional waste liquids 
can be disposed. 
The turntable of the present invention is designed for 

easy removal and replacement. Speci?cally, movement 
of the dispensing head is limited, usually to a ?rst posi 
‘tion over the turntable and a second position not over 
the turntable. In the ?rst position, the dispensing head is 
properly aligned with the turntables so that liquid will 
flow into a desired collection tube at all times. In the 
second position, the dispensing head is out of the way so 
that the turntable may be lifted from the base unit and 
replaced with a fresh turntable. The requirement of 
replacing the collection tubes one by one is completely 
eliminated. 

In the preferred embodiment, the turntable is 
mounted on a carriage which is slidably received in the 
receptacle in the upper surface of the base unit. Move 
ment of the carriage is generally limited to within the 
receptacle, and the carriage is spring-biased away from 
the dispensing head. The turntable is driven by a cap 
stan which engages a spiral track on the bottom of the 
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turntable, which track generally parallels the spiral tube 
pattern. Thus, by rotating the capstan, the turntable is 
rotated with individual collection tubes passing directly 
and sequentially beneath the dispensing head. It has 
been found particularly advantageous to align the drive 
capstan with the dispensing head, which alignment 
helps assure proper positioning of the collection tubes 
beneath the dispensing head. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a fraction collector 
constructed in accordance with the principles of the 
present invention. 
FIG. 2 is a perspective view of the base unit of the 

fraction collector of FIG. 1. 
FIG. 3 is a top plan view of the fraction collector of 

FIG. 1, with portions broken away. 
FIG. 4 is a side elevational view of the fraction col 

lector of FIG. 1, shown in cross-section. 

DESCRIPTION OF THE SPECIFIC 
EMBODIMENTS 

Referring to FIG. 1, a fraction collector 10 includes a 
base unit 12 and a turntable 14 rotatably mounted on the 
base unit. A dispensing head 16 mounted on the base 
unit 12 includes a vertical post 18 and an L-shaped 
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extension arm 20. The vertical post 18 includes a fixed ' 
lower portion 22 projecting upward from the base unit 
12 and a rotatable upper portion 24 which extends up 
ward from the lower portion 22 and supports the exten 
sion arm 20 at its upper end. The extension arm 20, in 
turn, supports a ?tting 26 (best observed in FIG. 4) 
which is capable of receiving and securing a ?exible 
tube T which originates at a ?uid source, such as a 
liquid chromatography column. 
A rib 30 is formed on the upper portion 24 of the 

vertical post 18. Similarly, a pair of ribs 32 and 34 (FIG. 
3) are formed on the lower portion 22 of the vertical 
post 18. Interference between the rib 30 and the pair of 
ribs 32 and 34 prevents rotation of the upper portion 24 
outside of a desired range. The positions assumable by 
the upper portion 24 are further limited by a serrated 
interface 36 formed between the lower face of the rotat 
able upper portion 24 and the upper face of the ?xed 
lower portion 22 of the vertical post 18. The spacing 
between the ribs 32 and 34 on the lower portion 22 of 
the vertical post 18 and the number and size of the 
serrations forming the interface 36 are selected so that 
the upper portion 24 of the vertical post may assume 
only two positions while the rib 30 is between the pair 
of ribs 32 and 34. A ?rst position is then illustrated in 
FIGS. 1 and 4 where the fitting 26 in the dispensing 
head 16 is located over the turntable 14. In the second 
position, as illustrated in phantom in FIG. 3, the exten 
sion arm 20 of the dispensing head 16 is positioned away 
from the turntable 14 so that the turntable may be con 
veniently removed and replaced without interference 
from the dispensing head. It will be appreciated that 
once the turntable 14 is replaced, the dispensing head 
may conveniently be rotated back into position over the 
turntable and will automatically lock into alignment as 
a result of the serrated interface 36 and the rib stops 32 
and 34 which prevent over rotation. 

Referring now to FIGS. 2-4, the base unit 12 includes 
a shell 40, typically formed from an injection-molded 
plastic, such as polypropylene. The shell includes both 
a skirt portion 42 and a generally horizontal top portion 
44. A receptacle 46 is formed as a depression in the top 
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4 
portion 44 of the shell 40. A trough 48 is also formed in 
the top surface 44 of the base unit 12. The trough 48 is 
formed so that it extends generally axially from one end 
of the base unit 12 beneath the path of the dispensing 
head 16 when it is moved to its position away from the 
turntable 14. In this way, the trough 48 will collect any 
liquid which is discharged from the dispensing head 16 
and direct the liquid into the receptacle 46. Addition 
ally, the top surface 44 of the base unit 12 is generally 
inclined downward in the direction from the periphery 
of the surface toward the receptacle 46. In this way, any 
liquid which is accidentally spilled onto the top surface 
44 will tend to ?ow into the receptacle 46. 

Receptacle 46 includes a discharge port 50 formed at 
its lowest point. The port 50 is formed into a nipple 
which can be attached to conventional ?exible tubing 
which can be routed to a disposal location, such as a 
laboratory sink, or a collection vessel. In this way, liq 
uid which is discharged from the dispensing head into 
the trough 48, or any other liquid which is spilled onto 
the upper surface 44, will eventually be collected in the 
receptacle 46 and ?ow from the receptacle through port 
50. Usually, ?ow will be by gravity, although mechani 
cally assisted flow may also be provided. 
A carriage 54 is mounted on a pair of rods 56 which 

extend over the receptacle 46. A spring 58 (FIG. 3) is 
attached at one end to the carriage 54 and at the other 
end to the peripheral edge of the receptacle 46. The 
spring 58 urges the carriage in the rightward direction, 
as illustrated in FIGS. 3 and 4. The carriage 54 includes 
a pair of discharge ports 60 which allow ?uid dis 
charged onto the upper surface of the carriage to ?ow 
through and into the receptacle 46. The carriage 54 
further includes a spindle projecting vertically upward 
therefrom. The spindle 62 rotatably receives the turnta 
ble thereon, as best illustrated in FIG. 4. 
The base unit 12 further includes a drive capstan 68 

for rotating the turntable 14, as will be described in 
greater detail hereinafter. The capstan 68 is driven by an 
electric motor 70 having an internal reducing gear, as 
best observed in FIG. 4. An annular dam 74 is formed 
about the penetration for the capstan 68 in order to 
prevent ?ow of liquid through the penetration. 

Referring now in particular to FIGS. 1, 3, and 4, the 
turntable 14 is generally formed as a single unit, typi 
cally from injection-molded plastic, such as polypropyl 
ene. The turntable 14 includes a continuous, spiral wall 
80 formed over a bottom panel 82. Together, the spiral 
wall 80 and bottom panel 82 de?ne a continuous spiral 
channel 84 which begins at an outer end point 86 and 
terminates to an inner end point 88 (best observed in 
FIG. 1). The spiral wall 80 is formed with vertical ribs 
90 and 92 formed on opposed faces of the wall, de?ning 
slots for receiving collection tubes CT in a generally 
vertical orientation. The dimensions and geometry of 
the vertical ribs 90 and 92 are, of course, not critical and 
it is necessary only that some provision be made for 
vertically supporting the collection tube at prede?ned 
locations within the spiral channel 84. 
The spiral channel 84 is closed by vertical wall 94 at 

the outer end point 86 and is open at the inner end point 
88. The bottom surface of the channel 84 is also inclined 
downward from a high point at the outer end point 86 
to a lower point at the inner end point 88. In this way, 
fluid which is discharge directly into the channel 84 will 
?ow downward through the spiral and into an open 
inner chamber 98 in the turntable 14. The bottom panel 
82 within the open inner chamber 98 is also inclined 



4,862,932 
5 

downward toward the center where discharge ports 
100 are located. Thus, any ?uid which is intentionally 
or accidentally discharged into the spiral channel 84, or 
into the open inner chamber 98, will be collected within 
the turntable 14 and discharged through ports 100. As 
the ports 100 will be maintained over the upper surface 
of carriage 54 at all times, ?uid from the turntable 14 
will thus ?ow downward through ports 16 of the car 
riage 14 and into the receptacle 46. 

Turntable 14 includes a bearing sleeve 102 which is 
mounted on the spindle 62 so that the turntable 14 is 
generally free to rotate relative to the carriage 54. The 
turntable 14 will also travel laterally with the carriage 
54 as it moves along rods 56. Generally, however, both 
the carriage 54 and the turntable 14 are urged to the 
right by spring 58, absent other forces as will be de 
scribed hereinafter. 
A spiral cam surface 106 (FIG. 4) is formed on the 

lower face of bottom panel 82. The cam surface 106 is 
aligned with the spiral wall 86 and engages the drive 
capstan 68. Thus, spring 58 will generally urge the spi 
ral cam surface 106 against the drive capsten 68 so that 
?rm frictional engagement is maintained. Usually, the 
cam 68 and cam surface 106 will have mating grooves 
or other means to prevent slippage. Rotation of the 
capsten 68 by motor 70 will thus rotate the turntable 
selectively in either the clockwise or counterclockwise 
direction. As the turntable is rotated in the clockwise 
direction (as illustrated in FIG. 3), the spiral channel 84 
moves in a direction from the outer end point 86 toward 
the inner end point 88. Conversely, as the turntable 14 is 
rotated in the counterclockwise direction, the spiral 
channel beneath the dispensing head 16 moves in a 
direction from the inner end point 88 to the outer end 
point '86. Thus, by incrementally rotating the drive 
capstan 68, individual slots within the spiral channel 84 
may be brought beneath the discharge ?tting 26 of the 
dispensing head 16. Additionally, by providing appro 
priate stop members proximate the outer termination 
point 86 and the inner termination point 88, overtravel 
of the turntable 14 is prevented. 
When a collection tube CT is present in the receiving 

slot, ?uid may be discharged into the collection tube. 
Conversely, when no collection tube CT is present in a 
particular slot, ?uid may be discharged into the turnta 
ble 14 and will flow outward through the discharge 
port 50 in receptacle 46, as described previously. 

Desirably, the drive capstan 68 will be vertically 
aligned with the discharge ?tting 26 of the dispensing 
head 16. Such alignment helps assure that the spiral 
channel 84 will always be positioned directly beneath 
the dispensing head 16 even though the center of rota 
tion of the turntable 14 will be moving relative to the 
dispensing head 16. While it would be possible to posi 
tion the drive capstan 68 out of alignment with the 
discharge fitting 26, it would then be necessary to com 
pensate for movement of the center of rotation of the 
turntable, making the collector mechanically more 
complicated. 

In a preferred embodiment, the turntable 14 will in 
clude a handle 110 extending across the open inner 
chamber 98. The handle 110 allows convenient removal 
and replacement of the turntable onto the spindle 62 on 
carriage 54. 
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In a further preferred embodiment, the turntable of 65 
the present invention will include numbering where the 
collection tube CT on an inclined surface 112 formed 
about the upper periphery of the turntable 14. Then 

6 
numbering allows convenient identi?cation of the slots 
formed in the spiral channel 84. 

Control of the fraction collector 10 will typically be 
provided by a microprocessor-based controller (not 
illustrated) mounted in the base unit 12. The control 
unit will allow rotational positioning of the turntable 14 
so that a desired slot may be aligned beneath the dis 
charge ?tting 26 at dispensing head 16. Conveniently, 
the diameter of capstan 68 is chosen so that a fractional 
or integral multiple of capstan revolutions corresponds 
to advancement of a single slot beneath the discharge 
?tting 26. A ?ag 72 on the capstan or capstan drive can 
then be used to control the rotation of the turntable 14 
by optically counting the number of capsten revolu 
tions. Advancement may then be controlled by simple 
on/ off control of the motor 70. In this way, the need to 
employ more expensive DC servo drives is eliminated. 
The use of such servo drives, however, would certainly 
be possible and within the scope of the present inven 
tion. Normally, an interface will be provided between 
the system microprocessor to allow connection of an 
external monitoring and control unit, such as a personal 
computer. In this way, operation of the fraction collec 
tor 10 can be integrated with total control of the system, 
typically a chromatographic analysis system. 
Although the foregoing invention has been described 

in some detail by way of illustration and example for 
purposes of clarity of understanding, it will be obvious 
that certain changes and modi?cations may be practiced 
within the scope of the appended claims. 
What is claimed is: 
1. A ?uid collector comprising: 
a base unit having a generally horizontal top with a 

receptacle formed therein, wherein the top is in 
- clined downward toward the receptacle so that 

fluid spilled on the top will ?ow into the recepta 
cle, said receptacle having a drain port formed 
therein to allow discharge of said spilled ?uid; 

a dispensing arm mounted on the base unit and having 
a dispensing head positionable to a ?xed location 
over the base unit; 

means for holding a plurality of collection tubes in a 
generally vertical orientation along a predeter~ 
mined path, said means for holding being enclosed 
to de?ne a cavity capable of collecting ?uid di 
rected therein and said cavity including a drain 
port; 

a dispensing arm mounted on the base unit and having 
a dispensing head positionable between a fixed 
location over the base unit and a second location 
over the horizontal top but not over the means for 
holding, whereby ?uid spilled while the dispensing 
arm is at or between either location will flow into 
the receptacle; 

means for rotatably mounting the means for holding 
on the base unit so that the drain port in the cavity 
remains above the receptacle at all times; and 

means for rotating the means for holding relative to 
the base unit so that collection tubes sequentially 
pass beneath the dispensing head at its ?xed loca 
tion. 

2. A ?uid collector as in claim 1, wherein the prede 
termined path is a spiral. 

3. A ?uid collector comprising: 
a base unit with a generally horizontal top and having 

a receptacle formed in the top and a drain port 
formed in the receptacle; 
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a dispensing arm mounted on the base unit and having 
a dispensing head positionable to a ?xed location 
over the base unit; 

a carriage reciprocatably mounted in the receptacle 
in the base unit; 

a receiving vessel rotatably mounted on the carriage, 
said vessel having an upstanding spiral wall de?n 
ing a continuous spiral chamber between opposing 
faces of said wall, said spiral wall further including 
collection tube slots between the opposed faces 
thereof and said chamber having a drain port 
which discharges ?uid which is directed into the 
chamber and not received in a collection tube; 

means for simultaneously rotating the receiving ves 
sel and shifting the carriage so that the tube slots 
may be incrementally advanced beneath the dis 
pensing head. 

4. A ?uid collector as in claim 3, wherein the horizon 
tal top of the base unit is inclined downward toward the 
receptacle so that any spilled ?uid will flow to the 
drain. 

5. A ?uid collector as in claim 3, where the dispens 
ing head is positionable between the ?xed location and 
a second ?xed location not over the means for holding. 

6. A ?uid collector as in claim 3, wherein the carriage 
is mounted on a pair of rods spanning the receptacle. 

7. A ?uid collector as in claim 3, wherein the drain 
port is located near the center of the receiving vessel 
and ?uid must ?ow between the opposed faces of the 
spiral wall to reach said drain port. 

8. A ?uid collector as in claim 3, wherein the receiv 
ing vessel includes a handle. 

9. A ?uid collector as in claim 3, further including 
tube supports which elevate the collection tube over the 
bottom of the receiving vessel. 

10. A ?uid collector comprising: 
a base unit with a generally horizontal top and having 

a receptacle formed in the top and a drain port 
formed in the receptacle; 

a dispensing arm mounted on the base unit and having 
a dispensing head positionable to a ?xed location 
over the base unit; 

a carriage reciprocatably mounted in the receptacle 
in the base unit; 
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8 
a receiving vessel rotatably mounted on the carriage, 

said vessel having an upstanding spiral wall de?n 
ing a continuous spiral chamber between opposing 
faces of said wall, said spiral wall further including 
collection tube slots between the opposed faces 
thereof, a cam surface aligned with the spiral wall, 
and said chamber having a drain port which dis 
charges ?uid which is directed into the chamber 
and not received in a collection tube; 

a drive gear mounted on the base unit and aligned 
with the dispensing head so that said gear engages 
the cam surface on the receiving vessel; 

means for biasing the carriage so that the drive gear 
?rmly engages the cam surface; and 

means for rotating the drive gear to rotationally ad 
vance the receiving vessel so that the tube slots 
may be advanced under the dispensing head. 

11. A ?uid collector as in claim 10, wherein the hori 
zontal top of the base unit is inclined downward toward 
the receptacle so that any spilled ?uid will ?ow to the 
drain. - 

12. A ?uid collector as in claim 10, where the dispens 
ing head is positionable between the ?xed location and 
a second ?xed location not over the means for holding. 

13. A ?uid collector as in claim 10, wherein the car 
riage is mounted on a pair of rods spanning the recepta 
cle. 

14. A ?uid collector as in claim 10, wherein the drain 
port is located near the center of the receiving vessel 
and ?uid must ?ow between the opposed faces of the 
spiral wall to reach said drain port. 

15. A ?uid collector as in claim 10, wherein the re 
ceiving vessel includes a handle. 

16. A ?uid collector as in claim 10, wherein rotation 
of the drive gear through a ?xed angular rotation corre 
sponds to rotational advancement of the receiving ves 
sel from one tube slot to the next. 

17. A ?uid collector as in claim 16, further including 
means for determining the angular rotation of the drive 
gear in order to control advancement of the receiving 
vessel. 

18. A ?uid collector as in claim 10, wherein the means 
for rotating the drive includes an electric motor and 
reducing gear. 

* * * ill 


